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[57] ABSTRACT

A load tilting attachment for an industrial truck having
an upstanding mast and a carriage vertically movable
on the mast, said attachment including: a vertically
disposed stationary plate secured to the carriage, the
plate having a bearing for supporting a load on the
carriage through the plate, and load reaction members
radially spaced from the bearing; a vertically disposed
body aligned with the plate, the body having secured to
one face thereof a pivot spindle projecting from the
body into and pivotable on the bearing, and second load
reaction members on said one face radially disposed
from said spindle movable on and cooperating with the
plate reaction members; a piston-cylinder assembly con-
necting the plate and body for pivoting the spindle on
the bearing and moving the body reaction members
relative to the plate reaction members to tilt the body on

the plate; and a load supporting member on the body.
The attachment may also include a hydraulically actu-

ated clamp on the body for manipulating the load sup-
porting member to grasp a load.

9 Claims, 4 Drawing Figures -
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LOAD TILTING ATTACHMENT FOR AN
INDUSTRIAL TRUCK

cl BACKGROUND AND SUMMARY OF THE
INVENTION

This invention relates to improvements in attach-
ments for industrial trucks, particularly lift trucks, hav-
ing an upstanding mast and a carriage vertically mov-
able on the mast, and 1s particularly concerned with
novel means for tilting the load from side to side in a
vertical plane to locate the load supporting member
relative to a canted load or canted means for engaging
the load during pick-up or discharge of the load. The
tilting mechanism may be utilized with load clamping

10

or side shifting mechanism without substantial loss of !’

load center. |

Conventionally, twisting or turning of the load sup-
porting member relative to a surface is accomplished by
use of a hydraulic rotator; however, such conventional
rotators usually utilize sohpisticated means for rotation,
involving not only expensive and heavy duty hydraulics
and bearings but also substantial lost load center. Fre-
quently, it is not necessary to fully rotate the load, as
tilting less than 45°, usually in the area of 30°-40°, will
suffice for the desired manipulation, particularly where
a clamp is employed. A device embodying the improve-
ments of this invention may accomplish that tilting
result without use of a rotator and with minimum lost
load center.

In the present invention, a vertically disposed station-
ary plate is secured to the lift truck carriage for move-
ment in a vertical direction therewith, and the plate has
a bearing for supporting a load on the carriage there-
through and load reaction members radially spaced
from the bearing. A body aligned with the plate, having
projecting therefrom a pivot spindle secured in and
pivotable on the bearing and second load reaction mem-
bers radially disposed from the spindle movable on and
cooperating with the plate load reaction members, 1S
tiltably connected to the plate through a piston-cylinder
assembly. Load supporting members, which may In-
clude hydraulically actuated clamp or side-shifter
mechanism, are secured to the body.

The structure embodying the present invention uti-
lizes the strength of the lift truck carriage and the space
above the carriage t0 minimize lost load center, while
utilizing a relatively thin stationary plate for bearing the
load. The bearing-spindle arrangement supports down-

ward weight of the load, and the tilt function is tracked

through the cooperating load reaction members, which
may include adjustable wear strips, thereby compensat-
ing for sag and load deflection forces. Pivotal force for
tilting the load is provided through a single hydraulic
cylinder. Hydraulically actuated clamp, side shifting
and fork spreading mechanism may be provided on the
tilt body to manipulate the load as desired

OBJECTS OF THE INVENTION

It is therefore an object of the invention to provide a
structure of the character referred to. |

Another object is to provide a novel bearing plate
and tilt body for a lift truck attachment.

Another object is to provide novel cooperating load
reaction members for tilting a load supporting member
on a lift truck carriage.

Another object i1s to provide piston-cylinder means
and novel connections therefor to provide pivotal force

20

25

30

35

45

50

35

60

65

2

for tilting a load supporting tilt body on a carriage
mounted plate.

Another object 1s to provide adjustable wear resistant
tracking means for tilting a load on a bearing member.

Another object is to provide a load tilting body in-
cluding load grasping means and a bearing arrangement
therefor with minimum lost load center.

Another object is to provide a load tilting attache-
ment for a hft truck having a vertically movable car-
riage which utilizes the strength of the carriage for
supporting the load.

Another object is to provide an assembly of the char-
acter referred to which is not expensive to construct,
each and inexpensive to retain serviceable and very
efficient 1n use.

Other objects and advantages of the present invention
will become apparent with reference to the following
description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings: |

FIG. 1 is a perspective view of a lift truck having
mounted thereon a tilt clamp embodying the present
invention.

FIG. 2 1s a front elevational view of the tilt clamp,
parts thereof being broken away.

FIG. 3 1s a vertical sectional view of the tilt clamp
shown in FIG. 2, taken on line 3 — 3 of FIG. 2.

FIG. 4 is a front elevational view similar to FIG. 2,
except showing the mechanism during tilting.

DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring now to the exemplary embodiment of the
invention shown in the accompanying drawings, a con-
ventional industrial lift truck 10 having an upstanding
mast 11 mounts a carriage 12 for vertical movement
along the mast, and has secured to the carriage a tilt
clamp 13 embodying the present invention.

The tilt clamp 13 has a vertically disposed plate 185,
which 1s secured to the upper and lower margins of the
carriage 12 by upper and lower shaped bars 16 and 17,
respectively, upper bar 16 being welded to the plate and
hooked over the carriage, and lower bar 17 being se-
cured to the plate over the lower edge of the carriage
by bolts 18. Carritage 12 has a space 14 therein, into
which projects a bearing block 19 on the plate 15,
which carries a spherical bearing 20, held in place by
retaining rings 21.

Spaced outwardly radially from the bearing 20 are
plate load reaction members, the upper reaction mem-
ber 22 comprising an upstanding hook-like element
having an arcuate upper surface 23 spaced from the
plate 15 by spacer 24, the spacer and element being
welded securely to the plate, and the hook-like element
may have secured to the face thereof a wear strip 25,
which may be mounted thereon by screws 26. Adjust-
able wear strips 27 may act as load reaction members for
carrying the body reaction members in a manner to be
described.

The tilt body 35 carries a spindle 36, which projects
outwardly from the body and into the bearing 20, where
it 1s retained in place by a retaining ring 37. On the
upper margin of the rear face of the body 35 is an arcu-
ate plate member 38 secured to a spacer plate 39, as by
bolts 40, and welded to the body 35. This arcuate plate

38 interlocks into theupper reaction member 22 of the
plate 15.
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The body 35 also has secured to it, preferably by
welding, lower reaction members 41, each preferably
angularly disposed to the spindle-bearing assembly, as
to provide a laterally separated three-point suspension
with the centrally located arcuate plate 38. The bearing 5
surface of the lower load reaction members 41 may be
carried upon the adjustable wear strips 27 of the plate
15, or the wear strips may be fastened to the bearing
edge of the lower load reaction members.

Extending upwardly from the plate 15 1s an arm 42, 10
on the free end of which is a pivot connected to the
piston 44 of a hydraulic piston-cylinder assembly, the
free end of the piston rod 45 of which 1s pivotally con-
nected, at 46, to an arm 47 upstanding from one end of
the body arcuate plate member 38. 15

The body 35 may contain a horizontally disposed
cylinder assembly 50 which drives clamp slide bars 31,
connected to clamp arms 52, which may carry load
support forks 53, toward and away from one another, as
shown, or in unison from side to side. | 20

Stops 54 may be provided at each end of the arcuate
plate 38 to prevent over tilting when the plate load
reaction member 22 comes into contact with either stop
during the canting operation.

In operation, movement of the piston-cylinder assem- 25
bly 44-45 causes the body 35 to tiltably pivot on the
plate 25 at the spindle-bearing connection 20-35 1n an
arc defined by the upper load reaction member 22 and
arcuate plate 38. Sagging and load deflection is avoided
and proper tracking is assured by the bearing of the 30
- lower load reaction members 41 on the plate 15. The
spindle-spherical bearing assembly 20-35 also supports
downward weight of the load, compensates for load
deflection and wear on the wear strips, and provides
anti-friction engagement for the tiit function. The plate 35
15 may be relatively thin, as it is not a strength member
and utilizes the lift truck carriage to support the bear-
ing, load reaction and pivoted members, although
where the tilt clamp is attached to a shaft-type fork
mounted carriage the plate can be strengthened to act as 40
a support member.

Although a preferred embodiment of the invention
has been described in considerable detail, it will be
understood that the description thereof is intended to be
illustrative and not restrictive, as details of the structure 45
may be modified or changed without departing from
the spirit or scope of the invention. Accordingly, it is
not desired that the invention be restricted to the exact
construction described and shown.

I claim: 50

1. In a load tilting attachment for an industrial truck
having a vertically movable carriage and load support-
ing means, said tilting arrangement comprising: a verti-
cally disposed plate secured to and movable with said
carriage, a vertically disposed tilt boy aligned with said 55
plate, means for tilting said body in a limited arc relative
to and parallel with said plate, said tilting means consist-
ing of a spindle-bearing assembly centrally of said plate

and said body for pivoting said body in a vertically
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disposed arc, circumferentially spaced load reaction
members between said plate and said body and spaced
radially from said spindle-bearing assembly for restrain-
ing rocking movement of said body relative to said
plate, one of said load reaction members comprising an
arcuate plate secured to said tilt body above said spin-
dle-bearing assembly and an associated bearing plate
secured to said vertically disposed plate and against
which said arcuate plate bears, said arcuate plate and
said bearing plate being interlocked in a hook-like ar-
rangement to resist outward and axial rocking move-
ment between them under load, means connecting said
plate and said body for driving said body about said
pivot in said arc, and means connecting said load sup-
porting means to said body.

2. In the load tilting attachment recited in claim 1,
wherein said spindle-bearing assembly projects into an
area defined by the vertical plane of said carriage

3. In the load tilting attachment recited in claim 1,
wherein the said connecting means includes mechanism
secured to said body for manipulating said load support-
Ing means. |

4. In the load tilting attachment recited in claim 3,
wherein said mechanism comprises a slide bar assembly
movable horizontally laterally to said body and a piston
cylinder assembly connected to said slide bar assembly,
said slide bar assembly being connected to said load
supporting means for moving said load supporting
means laterally of said body upon actuation of said
piston cylinder assembly.

5. In the load tilting attachment recited in claim 4,
wherein said slide bar assembly and said load support-
ing means each comprises at least a pair of like mem-
bers, said slide bar assembly members being spaced
apart vertically within said body and said load support-
ing members being spaced apart and connected one to
one end of each said slide bar assembly members, said
piston-cylinder assembly being connected to each of
said slide bar assembly members to move said load sup-
porting members toward and away from one another.

6. In the load tilting attachment recited in claim 1,
wherein said body has stop means at each end of said
arcuate plate cooperating with means on the vertically
disposed plate for limiting tilting movement of said
body relative to said vertically disposed plate.

7. In the load tilting attachment recited in claim 1,
wherein a pair of said load reaction members each com-
prises a bar projecting between said plate and body, and
said bars are located on opposite sides of said spindle-
bearing assembly.

8. In the load tilting attachment recited in claim 1,
wherein said load reaction members have removably
secured adjustable wear strips. |

9. In the load tilting attachment recited in claim 1,
wherein said vertically disposed plate and said tilt body
each have an upwardly extending arm and said connect-
ing driving means comprises a piston-cylinder assembly

pivotally connected between said arms.
| % %3 %* e ]
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